Abstract: Many economists share the view that the rise in obesity is largely the result of rational decision-making by individuals who compare risks and benefits. A dominant view among economists is that there is no economic justification for government intervention unless there is a market failure. However, recent developments in behavioral economics suggests that people often fail to make optimal decisions, and that public welfare may be improved by government interventions even when there is no externality. This paper examines the association between one's body weight and life satisfaction by utilizing data on self-reported life satisfaction, which approximates individual utility, after briefly reviewing the economics of obesity and discussing the rationale and justification of obesity-related policies. Using a large data set (N = 1,465,219), it is found that life satisfaction of people who are overweight or obese is lower. The adverse life satisfaction effect of obesity remains statistically significant, even when socioeconomic factors and obesity-related health variables are controlled. The findings suggest that many overweight and obese people may be making sub-optimal decisions when it comes to eating. While the findings are not causal and thus do not necessarily suggest that government intervention will be welfareenhancing even in the absence of negative externalities, effective anti-obesity policies may lead to higher life satisfaction among many overweight people who are struggling with self-control problems.
Introduction
It is well known that the prevalence of obesity is rising. In 2013, 70.7% of American adults were overweight, and 37.9% were obese (Centers for Disease Control and Prevention, 2015) . In the United Kingdom, 61.7% of adults were overweight, and 25.6% were obese in 2014 (Public Health England, 2015) . There is little question that obesity is detrimental to personal health, but whether obesity is a public health problem that calls for government intervention is contentious. Many economists view obesity as largely the result of rational decision-making by individuals who compare risks and benefits (Cutler et al., 2003) , and a dominant view among economists is that there is no economic justification for government intervention unless there is a market failure. That is, even though governments may be able to encourage healthy eating by, say, taxing unhealthy foods, it has no more right to tax them than other foods if one's weight causes no harm to others.
However, recent developments in behavioral economics suggest that people often fail to make optimal decisions, and public welfare may be improved by government interventions even when there is no externality. These economists argue that utility gain from eating is often more than offset by the disutility from being overweight. This suggests that whether public actions to reduce obesity are justified depends not only on whether obesity imposes negative externalities, but also whether many people make decisions that are not consistent with their long-term preferences. Casual observations suggest that many people can rationally make plans but often cannot carry out those plans. This paper examines the association between one's body weight and life satisfaction by utilizing data on self-reported life satisfaction, which approximates individual utility, after briefly reviewing the economics of obesity and discussing the rationale and justification of obesity-related policies. This paper's contribution is to use a large data set and document the association between overweight/obesity and wellbeing, which can be useful in determining whether government intervention can enhance wellbeing. If being overweight leads to lower utility, that suggests people's eating decisions may not be made optimally, due to their timeinconsistent preferences. In this case, government intervention may be justified even in the absence of externalities. If, on the other hand, being overweight does not lead to lower utility, it suggests that individuals are maximizing their inter-temporal utility -that is, people value current consumption of foods more than the future harm (such as increased risk of coronary heart disease and diabetes) and other personal costs (such as adverse labor market consequences and social stigma). In this case, government intervention is not justified unless there are externalities.
Using the data on approximately 1,465,000 individuals, I find that life satisfaction of people who are overweight or obese is lower. The adverse life satisfaction effect of obesity remains statistically significant even when socioeconomic factors and obesity-related health variables are controlled for. The findings suggest that many overweight and obese people may be making suboptimal decisions when it comes to eating. While the findings are not causal and thus do not necessarily suggest that government intervention will be welfare-enhancing even in the absence of negative externalities, effective anti-obesity policies may lead to higher life satisfaction among many overweight people who are struggling with self-control problems.
The economics of obesity

An overview
Several factors have been used to explain the growth in obesity. New technologies have lowered prices of calorie-dense foods and drinks relative to fruits and vegetables (Finkelstein et al., 2005) . Technological innovations such as vacuum packaging and improved preservatives, and deep freezing have led to reductions in the time price of food and thus increased food consumption (Cutler et al., 2003) . Among youths, a rise in the price of food at fast-food restaurants leads to improvements in obesity outcomes, while a rise in the price of fruit and vegetables leads to increased obesity (Grossman et al., 2014) . People now expend fewer calories because manual labor has been replaced by more sedentary work, due to technological change (Lakdawalla & Philipson, 2009 ). In short, economists have found that people are getting heavier because incentives to eat more or burn fewer calories have increased.
It may seem unreasonable to claim that people are getting heavier when rationally, the risk involves health issues such as heart disease and diabetes. In addition to the negative health consequences, obese people suffer in other dimensions of life. Being overweight may adversely affect labor market outcomes if (1) employers discriminate against overweight individuals, perhaps due to bias against overweight and obese people, 1 and (2) being overweight lowers productivity through poor health and/or motivation due to the lower life expectancy of these people. 2 Non-monetary costs include poor body image and low self-esteem, and there is robust evidence that being obese often leads to depression (Roberts et al., 2003) . But there is a long tradition in economics that people are rational, and many economists view obesity as people simply trading off the utility from current food intake against the associated monetary expense and disutility of future weight gain and health. Eating is obviously a source of pleasure, and people trade off the long-term costs of overeating and eating fat and sugary foods against the immediate pleasure of eating such foods.
Even if obesity comes with adverse health consequences, one reason that people are getting heavier may be due to, as late Gary Becker (2005) put it, "the expectation that new drugs will greatly reduce the adverse consequences of being obese… [Many people] can rationally believe that in twenty years or so still newer drugs that control diabetes and other diseases will be developed… Then for anyone who likes to eat sugary and fat foods, it does not seem so irrational to do so when the consequences will be much less harmful to health than they are at present." That is, people with excess weight are not necessarily making mistakes in choosing their diet. Even if some foods may be addictive, addiction to food can be rational, as a decision-maker may rationally choose to become addicted by weighting present pleasure more than future harm (Becker & Murphy, 1988; Dragone, 2009) . A rise in obesity and obesity-related disease does not mean that people are worse off overall. Cutler et al. (2003) argue that most people are better off even if their weight has increased.
Several empirical studies have examined the effect of being overweight or obese on subjective wellbeing, which approximates individual utility, in economics. Oswald and Powdthavee (2007) document a negative association between BMI and life satisfaction using British and German data. Katsaiti (2012) finds that being obese negatively affects life satisfaction using the data from Germany, UK, and Australia. Forste and Moore (2012) find a negative association between adolescent body weight and life satisfaction. Böckerman et al. (2014) find that being obese does not affect subjective wellbeing once health and functional status are controlled, suggesting that the observed negative relationship between obesity and subjective wellbeing is mainly due to the adverse effects of obesity on health and functioning. Graham and Felton (2005) find that being overweight (relative to one's reference norm) increases the risk of depression, using the 1979 National Longitudinal Survey of Youth. As discussed below in detail, this study contributes to the literature by using a larger random sample of individuals (N = 1,465,219) than the previous studies. 3 1 Cawley (2004) finds that weight lowers wages for white females. Morris (2007) finds that obesity has a statistically significant and negative effect on employment in both males and females. Caliendo and Lee (2013) find that obese women (but not overweight women or overweight/obese men) experience labor market discrimination in Germany. Brunello and D'Hombres (2007) find that BMI decreases the real earnings of both men and women in Europe. Lindeboom et al. (2010) use an instrumental variable approach and find little effect of obesity on employment. One caveat is that it is possible that fat people may feel that they experience discrimination even if they are not actually discriminated against. Roehling et al. (2007) find that obese people are more likely to report employment discrimination. 2 Of course, adverse labor market outcomes (low wages or unemployment) may lead to obesity if fat sugary food is an inferior good. 3 Wadsworth and Pendergast (2014) also use the same data source (2005 ( -2008 and find a negative association between obesity and life satisfaction, but they do not examine overweight individuals. In addition, in order to control for health, they use self-reported health, which is highly endogenous with life satisfaction. Relating a person's subjective assessment of one aspect of life to her assessment of another should be avoided in general (Hamermesh, 
Anti-obesity policies
Many government officials attempt to reduce obesity. 4 Probably the most controversial policy proposed is a "fat tax," which is often criticized for being unfair and regressive. 5 In the United States, many states already impose sale taxes on such categories of food as soft drinks, candy and snacks, such as chips and pretzels. 6 In the UK, ice cream and potato chips are taxed (Gruber, 2007) . The idea of taxing unhealthy foods has been raised from time to time (Jacobson & Brownell, 2000; Brownell et al., 2009 ). However, Powell and Chaloupka (2009) review various studies and argue that "small taxes or subsidies were not likely to produce significant changes in BMI or obesity prevalence but that nontrivial pricing intervention might have a measurable effect on Americans' weight outcomes" (p. 249). Some local governments simply ban the sale of certain items. New York City has decided to ban large-size sodas and other sugary drinks being sold in restaurants and other eateries, and the city of Boston has decided to ban the sale, advertising, and promotion of sugary beverages on government property (City of Boston, 2011).
As the lack of perfect information can lead to suboptimal food decisions (Stigler, 1961) , another type of policy increases the availability of nutrition information. The best-known example of such a policy is the Nutrition Labeling and Education Act (NLEA), which required nutrition information to be printed on packaged foods but not on restaurant menus. Recently, lawmakers have sought to require chain restaurants to post caloric information, but evidence suggests that providing more nutrition information is not effective in encouraging lower caloric intake (Liu et al., 2013) . Downs et al. (2009) also point out that providing accurate calorie information may lead to perverse effects, as dieters who have overestimated their calorie intake may decide to consume more food now that they have realized that they can eat more and still keep their goals.
There are several other policy ideas that have been motivated by behavioral economics. Liu et al. (2013) suggest another interesting policy idea: giving supermarkets incentives, such as tax breaks, if they offer online ordering. The rationale is that online ordering can reduce exposure to unhealthy foods, and this "pre-commitment" device can help people impose constraints on their own future behavior. Cohen and Babey (2012) suggest a policy that requires supermarkets to move unhealthy food to the backs of grocery stores or remove them from check-out aisles. They are consistent with the notion of "libertarian paternalism," which seeks to shift people towards behaviors they desire without limiting their freedom of choice. As discussed below, those policies are intended to help people with time-inconsistent preferences.
Obesity externality and time-inconsistent preferences
The rationale for government intervention seems to be largely based on the external costs obese people impose on others. One argument for public intervention to reduce obesity is that medical expenses tend to be higher for people with excess weight, meaning that they create fiscal externalities if they rely on public health insurance such as Medicare and Medicaid. However, as McCormic and Stone (2007) point out, it is not clear that lifetime healthcare costs of the obese will 2004). As mentioned below, this study controls for health by including obesity-related health variables (heart attack, stroke, current and past smoking, and diabetes). 4 An interesting case of government intervention can be found in Japan, where a national law now requires companies and local governments to measure the waistlines of Japanese people between the ages of 40 and 74 as part of their annual checkups and imposes financial penalties on companies and local governments that fail to meet specific targets (Onishi, 2008) . 5 One survey reveals that 72% of people said that they oppose a tax on high-fat and high-sugar foods (Maris 2012) . 6 Food for home consumption is often excluded from state sales taxes (Gruber, 2007) . be higher, since the obese tend to die earlier. Also, the fact that obese people die earlier implies that they end up receiving less social security or public pensions than non-obese people. For these reasons, the overall effect of obesity on government spending is ambiguous. The cost savings from early deaths from obesity are usually not discussed in the public health community (Philipson & Posner, 2008) . Another potential obesity externality exists in private health insurance markets. The externality arises when health insurance premiums do not adjust to reflect enrollee weight, such as when the obese and the non-obese are lumped into a single risk pool. But this can be solved if insurance companies require obese people to pay higher insurance premiums and does not call for public policies (Bhattacharya & Sood, 2005; Philipson & Posner, 2008) . Indeed, some employers and health insurance companies already offer incentives for employers to engage in healthier behaviors (Mello & Rosenthal, 2008) . The case of obesity externalities and the policy implications are far from being closed.
Recent developments in behavioral economics have questioned the assumption of rationality and revealed that individuals may not be making optimal decisions, implying that government intervention is justified even in the absence of externalities. The standard economic view assumes that people can both make plans rationally and carry out those optimal plans, but in reality people are often unable to carry out long-term plans that involve self-control. 7 Examples include smokers who are unable to quit and people who cannot give up current consumption and save enough for retirement. Behavioral economists argue that some consumption is not always the outcome of rational but rather of time-inconsistent behavior. Laibson (1997) formulated a model of hyperbolic discounting in which people have time-inconsistent preferences, which emphasize the present at the expense of long term. If people make systematic mistakes in consumption due to limited self-control and time-inconsistent preferences, it is possible for governments to improve social welfare, even in the absence of negative externalities. 8 It is not surprising that people have difficulty eating healthily. Food brings immediate gratification, while health costs of overconsumption occur only in the future. Casual observations indicate that many people have time-inconsistent preferences when it comes to eating. It does not seem plausible to reconcile the prevalence of obesity with the size of diet and weight loss industries, and many go through bariatric surgery every year -these patterns in consumption behavior seem to contradict the rationality assumption.
Data and empirical strategy
I use micro-level data from the Behavioral Risk Factor Surveillance System Survey (BRFSS). This is a household-level random-digit telephone survey, collected by the US Government's National Center for Chronic Disease Prevention and Health. Our measure of life satisfaction is the response on a 4-point scale ranging from "Very satisfied" to "Very dissatisfied," to the question, "In general, how satisfied are you with your life?" The life satisfaction question has been asked 7 As Thaler and Sunstein argue in Nudge, "We do not claim that everyone who is overweight is necessarily failing to act rationally, but we do reject the claim that all or almost all Americans are choosing their diet optimally" (p. 7). Public welfare can be improved, they argue, if the government can discourage or "nudge" people from consuming unhealthy foods or overeating. 8 In the model in Gruber and Koszegi (2001) , people who have time-inconsistent preferences benefit if a tax is imposed because the tax serves as a commitment device that helps their self-control problem. Empirically, Gruber and Mullainathan (2005) find that people who are predicted to be smokers are happier when a cigarette tax is higher; presumably the higher price of cigarettes discourages them from smoking. Another empirical study that utilized subjective wellbeing and found that people suffer from self-control problems is Benesch et al. (2010) , who find that heavy TV viewers' life satisfaction decrease when the number of TV channels increases.
since 2005, so I use data from 2005, 2006, 2007, 2008, 2009, and 2010. 9 Justifiable concerns that people's moods at the time of the survey can bias their reported life satisfaction still contribute to economists' reluctance to use subjective wellbeing, but many economists have started using subjective wellbeing data extensively. 10 Recent studies include Stevenson and Wolfers (2009) , who recorded a declining female happiness over time as regards income and happiness across countries; Sachs et al. (2010) , who showed a robust relationship between subjective wellbeing and income; and Oswald and Wu (2010) who demonstrated that there is a close match between US life satisfaction scores and objective wellbeing indicators.
I restrict my analyses to people between 18 and 85 years old not residing in unincorporated US territories, and I exclude respondents who refused or were unsure of their response, or whose response is missing for any of the variables included in my analyses. The resulting sample size is 600,662 men and 864,557 women. A significant proportion of those interviewed for the BRFSS are satisfied with their life. 46% of the sample reported "very satisfied." 95% of the sample reported "very satisfied" or "satisfied."
The lowest level of life satisfaction is reported by only 0.9% of the sample. A standard measure of overweightness and obesity is body mass index (BMI), and a person is considered to be overweight if he has a BMI of 25 or more, and obese if his BMI is 30 or more. Because this study examines overweight and obesity, I exclude those whose BMI is less than 18.5, which is underweight. 12 64.3% of the sample is overweight, and 26.6% is obese. The average BMI is 27.4, meaning that the average person in the sample is overweight. 9 One limitation of this study is non-random response patterns, as BRFSS response rates vary by state and year but range from 27% (New Jersey in 2007) to 69% (Nevada in 2010) , and willingness to respond may be related to key variables such as weight, health and life satisfaction. 10 While psychologists tend to make a distinction between happiness and life satisfaction, economists tend to use the terms interchangeably (Graham et al., 2004) . Not surprisingly, answers to happiness and life satisfaction questions are closely correlated (Graham, 2009 ). 11 For both descriptive statistics and the regression analysis presented below, I apply the BRFSS survey weights to adjust for the probability of selection and non-response. 12 Including the underweight does not substantially change the results. Finally, Table 3 below shows average life satisfaction for different weight groups in the sample. Those with a healthy weight reported higher life satisfaction than the overweight (but not obese), and the overweight reported higher life satisfaction than the obese. Tables 2 and 3 above provide a visual test and show that heavier people are more likely to be dissatisfied with their life, and unhappy people are more likely to be heavy. One obvious empirical issue is that life satisfaction and one's eating behavior are endogenous. The literature in psychology suggests that there is a reciprocal link between eating patterns and moods. 13 Often called "emotional eating," where people may eat fat and sugary foods when feeling unhappy. Gardener et al. (2014) find the link between negative emotion and unhealthy food, and Fedorikhin and Patrick (2010) find that people are likely to choose healthy foods over unhealthy foods (grapes vs. chocolate) when they are in a positive mood. A high level of stress and a low level of life satisfaction are both predictors of weight gain (Korkila et al., 1998) . However, other studies find that feeling joy is linked to increased consumption of indulgent foods (e.g., Bongers et al., 2013) . Thus, the results of the effects of mood on eating are mixed, and it is not clear how people's life satisfaction changes their eating behavior. It would be desirable to have instrumental variables for one's weight status, but in this paper I do not address possible endogeneity, due to the lack of confidence in being able to find a good instrument. Thus, despite the wide range of controls included in the regression below, there still remains the possibility of bias. 14 I take reported satisfaction with life as a proxy measure for individual utility and run the following regression equations:
where uic is life satisfaction for the individual i in county c. I use two different weight measures: Obese (a dummy variable which takes the value of 1 if BMI>30) and Overweight (a dummy variable which takes the value of 1 if BMI>25). Xic is socioeconomic and health controls, and θc is county fixed effects. Including county fixed effects alleviates concern about poverty 13 Interestingly, even though the link is clearly reciprocal, recent evidence suggests that foods come first in the link between foods and moods. Hendy (2012) found that consumption of calories, saturated fat, and sodium was significantly associated with increase in negative mood two days later. White et al. (2013) find that eating fruit and vegetables one day is associated with a positive mood the next day. 14 Another limitation of this study is measurement error in data because self-reported measures of weight and height rather than actual measures are used in the BRFSS.
rates and lack of access to grocery stores, which are often associated with obesity. Table A in the appendix shows summary statistics of the variables used in the regression analysis. 15 In addition to socioeconomic characteristics, I include obesity-related health variables (heart attack, stroke, current and past smoking, 16 and diabetes) and month and year of interview.
Controlling for health and socioeconomic variables allows us to see the direct effects of overweightness. There are two possible opposing effects of being overweight once health and socioeconomic characteristics are included. First, people enjoy eating, so being overweight should have some beneficial effect on life satisfaction once the adverse health and economic effects are accounted for. Second, there may be a direct negative life satisfaction effect of being overweight, as overweight people may psychologically suffer from poor body image. In the regression analysis below, I analyze men and women separately. There is a good reason that the life satisfaction effects of overweight are different for men and women. Lay people seem to believe that looks matter more to women than to men, and, consistent with this view, Hamermesh and Abrevaya (2011) find that the effect of good looks on happiness is larger for women than for men. Thus, the negative life satisfaction effect of overweight may be larger for women than for men, if women psychologically suffer more from their body image. Also, if there are gender differences in how thinner people achieve more desirable outcomes in the labor market and marriage market (e.g., higher-income spouses), then that can contribute to the gender difference in the life satisfaction effects of overweight.
Results
I run three specifications: exogenous personal characteristics only, socioeconomic variables added, and health variables added. All regressions in this paper allow the error term to cluster at the county level. I use a linear probability model for ease of interpretation, but similar results are obtained from ordered probit models. In the first and second columns in Tables 4 below, the result shows a highly statistically significant negative correlation between life satisfaction and obesity for both men and women. Being obese is associated on a 4-point scale with a 0.07 points reduction in life satisfaction for men and 0.14 points for women. When socioeconomic characteristics are added, the association between life satisfaction and obesity remains statistically significant for both men and women, but the magnitude shrinks by 0.05 for women. Surprisingly, when health characteristics are added, the magnitudes remain virtually the same, indicating that the negative association is robust beyond one's health status. This finding contradicts that of Böckerman et al. (2014) , who find that the effect of obesity disappears when health and functional status are controlled for. Table 5 below shows the result when overweightness (BMI>25) is used instead of obesity. Interestingly, the negative association between life satisfaction and overweightness is not statistically significant for men when only exogenous variables are controlled for but becomes statistically significant when socioeconomic characteristics are controlled for. 15 Unfortunately, household income is reported only in terms of income categories. The BRFSS reports household income in these ranges: less than $10,000, $10, 000-14,999, $15,000-19,999, $20,000-24,999, $25,000-34,999, $35,000-49,999, $50,000-74,999 , and $75,000 or above. For estimation purposes, the respondent's income is first assumed to be the midpoint of the categories or 150% of the top category converted to 2010 year dollars using the CPI obtained from the Bureau of Labor Statistics. For the category "$75,000 or more," I assigned an annual income of $112,500 (150% of $75,000). The previous studies that used the BRFSS adopted the same method Tekin et al., 2013) . 16 Smoking is included because there is evidence that individuals who quit smoking typically gain weight, and an increase in the price of cigarettes has contributed to a rise in obesity (Chou et al., 2004) . This is evidence that, as traditional economic theory suggests, many overweight men are deriving utility from overeating. That is, the negative effect of overweight (i.e., poor health) is offset by the positive effect (i.e., the pleasure of eating). However, for women, being overweight is negatively associated with life satisfaction, whether or not socioeconomic and health characteristics are controlled for. Overall, the results above demonstrate that being obese or overweight is associated with lower life satisfaction beyond its effects through health and socioeconomic status. Whatever people get in return for being overweight or obese may not be worth the tradeoff, whether it is health, social, or economic. Of course, we should keep in mind that the results above do not establish causality, but a simple comparison of the coefficients reveals that the magnitude of the negative association between life satisfaction and being heavy is not trivial. The estimate of the tradeoffs between income and being overweight/obese that will leave people, on average, equally happy, can be calculated by using the coefficients from the regressions. If we naively assume that the effects of the coefficients are causal and use the coefficients from columns 5 and 6 in Table 4  and Table 5 above, with the sample median income of $49,347, being obese is equivalent to losing $20,998 (or 42.6% of income) for men and $26,901 (or 54.5% of income) for women, and being overweight is equivalent to losing $11,509 (or 23.3% of income) for men and $22,384 (or 45.4% of income) for women. These figures are shown in Table 6 below. Of course, they are only suggestive, as income and life satisfaction are also endogenous, but, given that many people spend a significant portion of their income on weight-loss related goods and services, 17 they are not entirely inconceivable.
Conclusions
There is a question whether governments should intervene to reduce obesity, and the debate on government intervention often focuses on obesity as a public health issue. This paper focuses on obesity as a welfare issue. Many economists consider that rational individuals trade off health for pleasure and convenience, and oppose government intervention. Philipson and Posner (2008) summarize the issue with this line of philosophy: "Intervention that considers such tradeoffs unworthy of consideration is paternalistic." Nevertheless, other economists think that overweight people are not necessarily making optimal choices when it comes to eating. People often overeat because enjoyment of a meal is immediate, while the consequent weight gain is delayed, and are unable to control their short-term desires for their own long-term wellbeing.
This paper finds a robust negative association between life satisfaction and body weight. The author wishes to emphasize that the results above do not establish causality, but they provide some insights into the question -do people eat food beyond the point that is optimal, or are overweight people contentedly fat? The findings suggest that overweight and obese people may not be always making a freely chosen tradeoff, and utility gain from overeating may be more than offset by the disutility from being overweight. While the rationality assumption and the argument for anti-paternalism should not be dismissed, anti-obesity policy should be evaluated not only in the context of the healthcare costs but also in the context of wellbeing. If many overweight people are struggling with self-control problems, effective anti-obesity policies may lead to higher life satisfaction among them.
